Map of p o r t i o n of t h e G r e a t B a r r i e r Reef L y i n~ o f f t h e e a s t c o a s t of Q u e e n s l a n d , Austral5.a.
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Map of p o r t i o n of t h e G r e a t B a r r i e r Reef L y i n~ o f f t h e e a s t c o a s t of Q u e e n s l a n d , Austral5.a. The names a n d p o s f i -t i o n s o:f r e e f s v i s i t e d d u r i n g t h e : i n v e s t i s a t j~o n a r e shown.
The w h i -t e e x p o s e d s k e l e t o n o f an a c r o p o r e c o l o n y w h i c h h a d j u s -t b e e n l c i l 7~e d by A c a n t h a s t e r p:Lalici (~3 . a s h c r s No.1 R e e f ; A u g u s t , 1 9 7 0 ) .
The w h i ? t e e x p o s e d s k e l e t o n o f a c o l o n y o f a s p c c i e s o:f P I -a t y g y r a wh:i.ch h a s j u s t b e e n ki.l:Led by s p e c i m e n s o:f -
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@ l a s h e r s No. 4 R c c f ; J a n u a r y , 1971 ) .
T h c s l c e l e t o n o:F a b r a n c h i n g a c r o p o r e b e l i e v e d t o h a v e b e e n l c i l l e d some v~e e k s e a r l i e r when l a r g e numbers o:f A.
p l a n c j j~n v a d e d t h i s reg:i.on o f t b e r e e f f l a t a -t Tayl.or R e e f . Darlc C:ilamcn-tous a:l.gac? c o v e r much o f t h e s k e l e -t o n (~a n u a r y , 1 9 7 0 ) .
T h e a l g a l c o v e r c d s k e l e t o n o:f a m a s s i v e c o r a l b e l i e v e d t o h a v e b e e n b:i.l.led by A .
-2 l . a n c i some mon-ths p r e v i o u s l y ( l a g o o n , Yamacu-t;-ta R e e f ; $ ' I a n 7 1 ) . P o r -t i o n o f tl1.e r c e : r : f a c e o n t h e s e a w a r d s l o p e a t t h e e a s t e r n s i c i c o f John B r c~, t e r Reef sh.orui.ng t h e a l g a l c o v e r c d s l i e l e t o n s of t a b u l . a r a c r o p o r e s a n d o t h e r cora3.s s li.11. -i n --s i . t u (~a r~u a r y , 1 9 7 1 ) . L a r g e numbers of -A . p l a n c i were ac-Live j n t h e a r e a i.n 1970. L a r g e numbers o:E f i s h aggregated i.n t h e v i c i . n : i t y o:f one of t h e :few l a r g e a c r o p o r e c o l o n i e s wh:i.ch. had s u r v i v e d . t h e A . p l a n c i . i n v a s i . 0 n . s o:f t h e r e e f fLaL a t S l -a s h e r s
No. 4 -~e e m n u a r y , ' 1 971 ) .
P a r t o f a damaged c o l o n y o f a s p e c i e s o f A c r o p o r a . L i v i n g t i s s u e h a s b e e n s t r i p p e d from -t h e b u l k o f t h e s l < g l e t o n w h i c h i s c o v e r e d . r c i t h clark a l g a e .
Surv:i.v:i.ng po1y:ps a r e p r e s e n t on t h e t i p s o f two b r a n c h e s w h i c h a r e f r e e o f f o u l i n g a l g a e ( r e e f f l a -( ; , S1.ashei-s No. 4 l1ee:f; J a n u a r y , 1 9 7 1 ) .
P a r t i a l l y damaged c o l o n i e s o f s t a g h o r n a c r o p o r e s many o f w h i c h h a v e c o l l a p s e d owing t o f r a c t u r e of r e g i o n s of t h e s k e l e t o n f r o m w h i c h l i v i n g t i s s u e h a d b e e n removed some
months e a r l i e r a p p a r e n t l y by A. p l a n c i ( n o r t h s i d e , s e a w a r d s l o p e , McCulloch R e e f ; J u l y , 1 9 7 1 ) .
The w h i t e f r e s h l y e x p o s e d s k e l e t o n of p a r t of t h i s m a s s i v e c o r a l . c o l o n y marks t h e p a s s a g e of a f e e d i n g 4. p l a n c i ( S l a s h e r s No.4 R e e f ; J a n u a r y , 1 9 7 1 ) . Two p a r t i a l l y damaged c o l o n i e s o f a s p e c i e s of m a s s i v e c o r a l ( p r o b a b l y I . , e p t o r i a p h r y g i a ) .
Damaged p o r t i o n s a r e c o v e r e d w i t h b l a c k f o u l i n g a l g a e (~a m a c u t t a R e e f ; May, 1 9 7 1 ) . P o r t i o n o f a clamaged c o l o n y of a s p e c i e s of _F*.
L i v i n g c o r a l p o l y p s a r e v i s i b l e on t h e l e f t s;.de o f t h e c o l o n y .
The l i v i n g t i s s u e h a d b e e n removed f r o m t h e r e m a i n d e r o f t h e c o l o n y s e v e r a l months e a r l i e r by A.
p l a n c i w h i c h i s known t o h a v e b e e n a c t i v e j.n t h e a r e a ( s e a w a r d s l o p e , Hall-Thompson R e e f ; May, 1 9 7 1 ) .
A damaged c o l o n y o f a s p e c i e s o f P o r i t e s s h o w i n g c o l o n i e s of a l c y o n a r i a n s g r o w i n g on p a r t o f t h e e x p o s e d s k e l e t o n of t h e c o l o n y ( s o u -t h -e a s t s i d e , s e a w a r d s l o p e ,
G r e e n I s l a n d R e e f ; November, 1 9 7 0 ) .
S o f t c o r a l s g r o w i n g on t h e s k e l e t o n s s t i l l i n s i t u of h a r d c o r a l s b e l i e v e d t o h a v e b e e n k i l l e d b y
A . p l a n c i a b o u t 1966 ( n o r t h e r n t i p , F e a t h e r R e e f ; J U~~T 1 9 7 1 ) .
C o l o n i e s o f s o f t c o r a l s f o r m i n g a c a r p e t o v e r c o r a l
s k e l e t o n s l y i n g o n f l o o r o f w e s t s i d e of l a g o o n a t T a y l o r Reef (~a~, 1971 ) . S t a r f i s h a r e lmown t o h a v e b e e n a c t i v e i n t h e a r e a i n 1 9 6 9 .
A p a t c h of a g r e e n s p e c i e s o f T u r b i n a r i a p a r t i a l l y e n c l o s e d by a q u a d r a t f r a m e p h o t o g r a p h e d o n t h e s o u t he a s t e r n s i . d e , seaward. s l o p e of G r e e n I s l a n d Reef (~o v e n~b e r , 1 9 7 0 ) .
A r e c e n t l y s e t t l e d c o l o n y o f A c r o p o r a h u t n i l i s on a " c l e a n " r e e f s u r f a c e ( b a c k r e & a r e a , E l l i s o n R e e f ; May, 1 9 7 1 ) .
A c o l o n y o f a s p e c i e s o f A c r o p o r a e s t i m a t e d t o h a v e s e t t l e d in. 1968 o r 1 9 6 9 on t h e s e a w a r d s l o p e , n o r t h s i d e
o f McCulloch R e e f . The c o l o n y i s s u r r o u n d e d by a l g a e ( J U~Y , 1 9 7 1 ) .
A t a b u l a r a c r o p o r c s k e l e t o n c a r r y i n g a r e c e n t l y s e t t l e d c o l o n y o f A c r o p o r a h y a c i n t h u a i s shown n e a r t h e c e n t r e o f t h e p h o~o g r a p l z . S o f t c o r a l s c o v e r o t h c r h a r d c o r a l s k e l e t o n s i n t h e f o r e g r o u n d . S t a r f i s h w e r e a c t i v e i n t h e a r e a i n . 1 9 6 6 ( n o r t h e r n t i p , s e a w a r d s l o p e , F e a t h e r R e c f ; November, 1 9 7 0 ) .
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P o r t i o n of a branch of an a c r o p o r e colony b e i n g a t t a c k e d by a specimen of A. e l a n c i .
--
The b a s a l p o r t j~o n of t h e b r a n c h ( t o t h e l e T t ) was a l g a l covered and was considered t o have been s t r i p p e d of l i v i n g c o r a l t i s s u e by s t a r f i s h some months e a r l i e r ( r e e f f l a t , S l a s h e r s No.4 Reef; J a n u a r y , 1971 ) .
2 2 A specimen of A. p l a n c i a t t a c k i n g p a r t of t h e edge of a t a b u l a r a c r o p o r e which had survi.ved e a r l i e r d e v a s t a t i o n of t h e r e s t of t h e colony and had c o n t i n u e d t o grow (~a~l o r Reef; J a n u a r y , 1 9 7 0 ) .
3
The w h i t e , f r e s h l y exposed s k e l e t o n of p o r t i o n of a colony of a s p e c i e s of P l a t y g y r a which bad survived. t h e e a r l i e r d e s t r u c t i o n of t h e remainder of -the colony. The remainder of t h e colony i s covered w i t h d a r k a l g a e and i s e s t i m a t e d t o have been k i l l e d some weeks e a r l i e r probably by A . ~l a n c i
THE APPARENT EXTENT OF RECOVERY OF REEFS OF AUSTRALIA'S GREAT BARRIER REEF DEVASTATED 13Y TIIE CROWN-OF-THORNS STAR. FISH
1 / by R. Lhdean and I\'. Stablum-ABSTRACT V i s i t s were made t o 21 r e e f s of t h e Great B a r r i e r Reef 0 l y i n g between L a t . 16' 3 0 ' S . and. 1 3 S. A massive destruct:ion of t h e h a r d c o r a l c o v e r of most of t h e s e r e e f s had o c c u r r e d d u r i n g t h e 1 9 6 0 ' s a s a r e s u l t of t h e f e e d i n g a c t i v i t i e s of v e r y l a r g e nutl~bers o f t h e c o r a l p r e d a t o r Acantl~as-1;er pl.anci.
Thc e x t e n t , r a t e and manner of r e c o v e r y of t h e s e r e e f s wcrc s t u d i . e d .
C o r a l c o l o n i e s growing i n s h a l l o w w a t e r exposed t o heavy wave a c t i o n had s u r v i v e d t h e s t a r f i s h i n v a s i o n s b u t e l s e w h e r e t h e amount o:C s u r v i v i n g h a r d c o r a l was remarlcably small^. C o l o n i e s of g i l l e p o r a had s u r v i v e d and t h e s e and s u r v i v i n g c o l o n i e s of P o c i l l o p o r a and T u r b i n a r i a bad s p r e a d over s u r r o u n d i n g a r e a s ancl o c c u r r e d i n p a t c h e s on some r e e f s . The s k e l e -t o n s of c o r a l s k i l l e d by -A . & a n c i -remai.iled i n s i -t u b u t --rapid1.y a c q u i r e d a c o a t i n g of f o u l i n g a l g a e .
P o r t i o n s of some c o r a l c o l o n i e s s u r v i v e d and. c o n t i n u e d t o grow b u t t h e l i v i n g c o r a l t i s s u e d i d n o t a p p e a r t o s p r e a d o v e r damaged p a r t s of t h e c o l o n i e s , t h e exposed s k e l e t o n s of which. a c q u i r e d a coatii1,y of a l g a e and o -t h e r o r g a n i s m s .
Subsequeiz-tly exposed a c r o p o r e s k e l e t o n s f r e q u e n t l y f r a g m e n t e d .
Fragmented s k e l e t o n s and s k e l -e t o n s s t i l l i n s i t u were f r e q u e n t l y covered by s o f t c o r a l s --which s p r e a d r a p i d l y o v e r l a r g e a r e a s of t h e d e v a s % a t e d r e e f s .
Although. 4 -8 y e a r s had e l a p s e d si.nce A . p l a n c i was a c t i v e i n many of t h e r e e f a r e a s s t u d i e d , r e c o l o n i z a t i o n by h a r d c o r a l s was g e n e r a l l y s l j~g h t and s p e c i e s d i v e r s i -b y among t h e r e c o l o n i z e r s was low.
The e x t e n t of r e c o l o n i z a t i o n by h a r d c o r a l s i n t h e r e e f s e c t o r s s t u d i e d appeared t o be i n v e r s e l y r e l a t e d t o t h e e x t e n t o f c o r a l d e s t r u c t i o n c a u s e d by t h e s t a r f i s h .
Many of t h e r e c o l o n i . z i n g c o r a l s had s e t t l e d on a c r o p o r e s k e l e t o n s w l~i c h w i l l u l -t i m a t e l y crumnbl.e and t h e r e c o l o n i z e r s wi.11 be l o s t .
Tt i s a p p a r e n t t h a t r e c o v e r y of d e v a s t a t e d r e e f s r u i 1 . l be a p r o l o n g e d p r o c e s s and t h e p r e s e n c e of r e s i d u a l s t a r f i s h p o p u l a t i o n s on some r e e f s r a i s e s -the p o s s i b : i . l i t y t h a t many r e e f s may remain j~rnpoverished i n d e f i n i . t e l y l'Depar-tmen-t of Zoology, Uni.vers:i.ty o f Queensland, B r i s b a n e : A u s t r a l i a .
(~a n u s c r i~p t
INTRODUCTION
It has gradually become apparent that a massive destruction of the hard coral cover of reefs of the central region of the Great Barrier Reef lying between approximately Lat. 1 5 ' S. and 19O S. has occurred during the 1960's because of the feeding activities of very large numbers of the coral predator athas-ter planci. (Barnes and Endean, 1964; Barnes, 1966; Endean, 1969; Pearson and lihdean, 1969; Talbot and Talbot, 1970; Endean and Stablum, 1973) . Interest is now focused on the rate at which devastated reefs in the region will recover from the starfish invasions, on the manner in which recovery will proceed and on the ultimate extent of this recovery.
It was lcnown that by mid 1969 the bulk of invading starfish had depar-ted from most of the inner platform reefs lying between Lat. 16O 309 S. and 1 8 ' S. and in 1970 it was decided to visit some of these reefs and examine their surface cover. Particular attention was to be given to assessments of the extent, rate and. manner of recovery of the hard coral cover of affected reefs and to factors which could hamper or assist that recovery. In order to provide data to assist in these assessmen%s visits were also made to areas of two outer patch reefs which had escaped starfish infestation, -to areas of reefs where large numbers of starfish were killing coral and to areas of reefs from which large numbers of starfish had just departed.
MATERIALS AN11 METHODS
The reefs visited in this survey are shown in Fig. 1 . Most are regarded as inner patch reefs but two (~e d l e~ Reef and Potter Reef) are near the 100 fathorn line and are regarded as outer pa-tch reefs. General surveys of sectors of th.ese reefs were made as described in the preceding Bulletin. Visual estimates able 1 ) were made of the extent and general condition of the living hard coral cover and of the extent of recent settlement of hard coral colonies in the reef sectors examined. Information on the positions, depth and estimated areas of reef sectors examined is given in Table 1 . Special attention was given to surveys at Green Island Reef and Feather Reef since preliminary studies of recolonization at localities on these reefs have been carried out by Pearson and Endean (1969) . Also, information on the approximate dates when the various sectors of the reef at Green Island were invaded by starfish is available (~a r n e s , 1966). The six areas examined during the present survey of Green Island correspond with the sectors designated A , B , C, D , E & K by Barnes (1966) . Four areas were examined at Feather Reef. The first was sitauted on the seaward slopes at the northern tip of -the reef. The second, third and fourth areas were situa-Led to the south on the seaward slopes along the eastern edge of the reef. The four areas were separated one from another by distances of approximately 800 metres.
The principal criterion used to determine whether a coral colony was recently established was its very small size relative to the mean size attained by the species in the Great Barrier Reef region. In many cases the small corals were attached to the skeletons of recently killed corals which were still in situ. When such small colonies belonged to speci-es different --from the species to whose skeleton they were attached they could definitely be regarded as recolonizers. In those cases where the small colony belonged to the same species as the exposed skeleton with which it was associated it was possible that the small colony had regenerated from surviving portions of a damaged coral colony. However, in most cases no difficulty was encountered in distinguishing recolonizing corals from surviving corals. The extent of the soft coral (alcyonarian) cover in each area investigated was also estimated.
Attempts were made to ascertain the dates when the reef areas lj~sted in Table 1 A t some localities sampling stations were set up and attempts were made using a sampling -technique described in a previous paper (Endean and Stablum, 1973) to obtain information on the extent of the living hard coral cover, on the percentage of recently established coral colonies in this cover and on the percentage of the reef surface covered by soft corals. To obtain this information a transect line was run out at the reef sector to be examined. Usually the reef sector examined embraced part of the seaward slopes on the windward side of the reef where coral growths are well developed. However, a back reef area was sampled at Ellison Reef, the transect at Yamacutta Reef was across the shallow water of reef crest and reef flat and the transect at Slashers No.1 Reef was made on the reef flat while large numbers of starfish were eating the coral there. A metre square quadrat was placed at intervals along the transect line and photographed. Two identical prints were made of each negative obtained. One was kept as a record. From the duplicate the images of recently settled hard corals, other living hard coral colonies and soft coral colonies respectively were carefully excised. The remaining reef cover was regarded as algal dominated substratum. The pieces belonging to each category were weighed to the nearest 0.0001 gram and each weight thereby o b t a i n e d w a s e x p r e s s e d as a p e r c e n t a g e o f -the t o L a l w e i g h~t of t h e p r i n t .
T h i s p r o c e d u r e y i e l d e d t h e p e r c e n % a g e a r e a of e a c h pr:i.n-t occupi.ed b y e a c h c a t e g o r y of r e e f c o v e r i n v e s t i g a t e d a n d i -t w a s assumed t h a t t h e f i g u r e o b t a i n e d i n e a c h c a s e a p p r o x i m a t e d -the a c t u a l p e r c e n t a g e a r e a o c c u p i e d b y -t h e p a r t i c u l a r c a t e g o r y o f r e e f c o v e r i n t h e a r e a o:f r e e f s u r f a c e shown i n t h e p:ri.n-t. The a r e a d e p i c t e d i n e a c h p r i n t a p p r o x i m a t e d 1 m e t r e s q u a r e d (mcan f o r 191 p r i n k s w a s 1 . 0 7 a n d t h e r a n g e was 0.88-1 .52).
Mean f i g u r e s : f o r t h c p e r c e~i t a g e a r e a o c c u p i e d by e a c h c a t e g o r y o f r e e f c o v e r o n e a c h t r a n s e c -t w e r c t h e n ca:LcuLal;ed a n d a r e l : i . s t e d i n T a b l e 2 . The nulnhor of q u a d r a t p h o t o g r a p h s i n c l u d e d i n t h e a i i a l y s i s o f e a c h t r a n s e c t a n d t h e mean n u~i~h e r o f reco:Lonizj.ng 'hard. c o r a l s p e r photograp11 a r e a l s o shown :in. T a b l e 2 .
The d i a m e t e r s o f t h e s k e l e t o n s o f r e c e n t l y 1cill.ed c o r a l coloii:i.es w e r e m e a s u r e d a t some I . o c a 3~i t i e s . A:Lso, a c o l . l e c t i o n o:f r e c o l o n f i z i n g c o r a l s w a s n~atle a t some l o c a l i -t i c s f o r s u h s e c l u e n t i d c n t i . f : i . c a t i o l i .
A1thoug.h t h e conltnollest o:E -the r e c o l o r~i z : i l l g c o r a l s w e r e i n c l u d e d i n t h e c o l l e c t i o n s no a-tteml>t w a s ~n a d c t o e n s u r c t h a t a 1 s p e c i i e s r e p r e s e r i t e d among t h e r e c o l o n r i . z e r s i i e r e c o l l e c t e d .
Al.gae a s s o c i a t e d w:i.th d e a d c o r a l s k e l e t o n s w e r e c o 1 l . e~-t e d a t S l~a s b e r s No.1 Reef f o r s u h s e q u e n -t i d e n t i f i c a t i o n . C u r s o r y o b s e r v a t i o n s were made on t h e f i s h f a u n a o f some damaged r e e f s v i s i t e d w i t h a v i e w t o a s c e r t a i n i n g w h e t h e r t h e s p e c i . e s c o~n p o s i t i o n a n d a b u n d a n c e a p p e a r e d m a r k e d l y di.f:i?el-elit from t h o s e o f t h e f i s h f a u n a o f r e e f s w h i c h h a d n o t b e e n
damaged b y A. -p l a n c i . .
When f e e d i n g , &. p l a l i c i d i g e s t s t h e f l e s h of :its c o r a l p r e y .
The s k e l e t o n o f t h e p r e y i s t h e r e b y e x p o s e d . I n A u g u s t , 1970 a s t u d y w a s made o f t h e g e n e r a o f h a r d c o r a l c o l o n i e s a t t a c k e d b y -A. $11-anci on a n a r e a of t h e r e e f f l a t a t S l a s h e r s
No.1 R e e f . The i m p r e s s i o n g a i n e d was t h a t A . p l a n c i e x h i b i t e d a p r e f e r e n c e f o r t a b u l a r Acropora s p e c i e s and s m a l l c o l o n i e s of massive c o r a l s bu-t when a g g r eg a t e d i n v e r y l a r g e numbers ( -t e n s of t h o u s a n d s ) on a r e e f rriould a t t a c k a l m o s t e v e r y colony of c o r a l on t h e r e e f .
Among t h e c o l o n i e s which u s u a l l y escaped a t t a c k were t h o s e growing on r e e f c r e s t s and i n s h a l l o w w a t e r on t h e t o p s of c o r a l . p i n n a c l e s exposed t o c o n s i d e r a b l e wave a c t i o n . O c c a s i o n a l l y , c o r a l c o l o n i e s growing i n d e e p e r w a t e r , p a r t i c u l a r l y a t t h e s o u t he a s t e r n r e g i o n s of r e e f s which a r e f r e q u e n t l y exposed t o heavy wave s u r g e , s u r v i v e d t h e s t a r f i s h i n v a s i o n s . S t a n d s of t h e hydrozoans M i l l e p o r a and H e l i o o r a were bypassed and o n l y r a r e l y ( e . g . a t T a y l o r Re&soft c o r a l s a t -t a c k e d .
A f t e r a t -t a c k by A . --p l a n c i t h e s k e l e t o n s of c o r a l s a r e exposed (~i g s . 2 and 7 ) . These r e n~a i n s t a r k w h i t e and f r e e of a d h e r i n g m a t e r i a l f o r a few days b u t w i t h i n 2-3 weeks t h e s k e l et o n s acqui.re a c o a -t i n g of f i l a m e n t o u s a l g a e .
The p r i n c i p a l a l g a i n v o l v e d a t t h i s s t a g e i.s 13nteromorpha --c l a t h r a t a (~0 t h ) Grev.
S u b s e q u e n t l y t h e a l g a l c o v e r i l l g tl~i.clccns and d a r k e n s and t h o c o r a l s k e l e t o n s become covered w i t h d a r k t u f t s o:F a l g a e . From a d i s t a n c e of a few m e t r e s l a r g e a r e a s of t h e c o r a l s l s c l e t o n s a:ppear v e r y d a r k , a l m o s t b l a c k , a-t -t h i s s t a g e (~i g . 4 ) . I n August, 1970 s u c h a l g a l covered s k e l e t o n s of Acropora s p p . were c o l l e c t e d from a t r a i l of dead c o r a l s l e f L by a l a r g e group of
A . p l a n c i which were a c t i v e l y f e e d i n g on t h e r e e f f l a % a t -S l a s h e r s No. I Reef.
The followinrr a:Lzal s n e c i e s were -r>resen.t:
--A Microcoleus (~u e t 2 i n . g ) Crouan, Ceramium g r a c i l l i r i~u r n -v a r . Mazoyer, G r i f f i t l i s i a t e n u i s C . Ag., a n u n i d e n t i f i e d s p e c i e s of P o l y s i p h o n i a and an 1midentif:ied s p e c i e s of R r y o p s i s .
Th.e dead c o r a l s k e l e t o n s may re1nai.n covered with. f i l a m e n t o u s a l g a e f o r s e v e r a l months o r even y e a r s b u t f r e q u e n t l y o t h e r t y p e s of a l g a e , i n c l u t l i n g c o r a l l i n e a l g a e , g r a d u a l l y rep]-ace o r become i n t e r m i n g l e d w i t h t h e f i l a r~l e n t o u s a l g a e co11:ferring on t h e dead s k e l e t o n s a g r e y i s h r a t h e r t h a n a b l a c k j i s h a p p e a r a n c e ( p i g . 5 ) .
The a l g a l -c o v e r e d c o r a l s k e l e t o n s o f t e n remain i n s i . t u f o r l.ong p e r i o d s of -time ( p i g . 6 ) . P e a r s o n and Endean ( e h r F e f e r , :for example, t o t h e slcele-tons of two t a b u l a r a c r o p o r e s (~c r o~o r a h y a c i n t h u s ) which had remai.nec1 i n s i t u on. Green I s l a n d f o r ---alrnost t h r e e y e a r s when l a s t o b s e r v e d . Other s k e l e t o n s a r e e r o d e d by b o r i n g and a b r a d i n g organ:i.srns. I t was n o t e d t b a -t a f t e r e x p o s u r e f o r a few montlis t h e s k e l e t o n s of some a c r o p o r e s became v e r y f r i a b l e .
Presumably t h e y had been weakened i n some way b u t t h e c a u s e was n o t d e t e r m i n e d .
Somet:i.mcs, a s was obsc?rvccl a t A d e l a i d e R e e f , many of t h e : f l a t " p l a t e s ' ! of Acropora h y a c i nt h u s ( a n d o -t h e r -t a b u l a r c o r a l s ) bad broken away from tl7ei.r ~> o i . n t s --of attacfirnent and -they l a y i n s t a c k s on l e d g e s a t t h e f o o t of s t e e p r e e f f a c e s .
O:ften, a s happened a t 'l'aylor Reef, Grccn I s l a n d Reef and Ball-Thompson R e e f , t h e exposed s k e l e t o n s of b r a n c h i n g a c r o p o r e s growing i n s h a l l o w r\'atcr wcro st1:aslrcd by wave ac-ti.on and Cornied p i l e s o:F r u b b l e ( F i g . 7 ) . When. v i s i t e d during 1970 the water over many of the reefs where damage had been particularly heavy (e.g. Sudbury, Arlington, Green and Howie Reefs) was markedly turbid compared with the si%uation on other reefs in the area (e.g. Thetford Reef) which had not been invaded by 1-arge numbers of -A. ~l a n c i .
It was noted that coral haunting fish, such as chaetodons (~haetodontidae), pullers and humbugs (~hromidae), and damselfish (~omacentridae), remained in the vicinity of skeletons of dead corals until these acquired a coating of algae. They were certainly absent from the algal covered hard coral skeletons but their fate was not determined. However, coral colonies which had been bypassed by A. planci seemed to have more than the usual quota of fishes (Fig. 8 ). Fishes were well represented on reefs which had been devastated during the early or mid 1960's but marked changes in the species composition of the fish fauna appeared to have occurred. In particular, coral trout and cod (~erranidae) appeared to be very scarce on devastated reefs while parrot fish (~caridae), surgeon fish (Acanthuridae), and wrasses (~abridae) occurred commonly.
Occasionally, some of the tips of the branches or segments of the branches of staghorn acropores or edges of the "plates" of tabular acropores were not killed by the starfish. These undamaged areas continued to grow. Their surfaces remained free of fouling algae in contrast with the adjoining portions of the skeletons which, after initial exposure, had become covered with fouling algae (~i g . 9). These algal covered regions of the skeleton did not seem to acquire a new covering of polyps as a result of regeneratjon from surviving portions of the original colony. Indeed, other species of coral sometimes settled on the algal-covered parts of the skeletons. The continued growth of only portions of the original colonies of damaged acropores resulted in many assuming bizarre growth forms. Some of these regenerating colonies will be lost because the damaged portions become eroded and crumble. Thi.s was observed to have happened at some localities (Fig. 10) . Occasionally too, destruction of colonies of massive corals was incomplete. In those cases where large massive corals were involved the passage of a feeding starfish across the surface of a coral colony was marked by a trail of exposed skeleton (~i g . 11).
This exposed region soon acquired a coating of algae and other fouling organisms (pip;. 1 2 ) . Massive corals damaged in this way were observed on areas of many reefs (e.g-. Green Island Reef) from which invading A. ~l a n c i had departed son~e years previously. It is not known-wbetherco1oni.e~ of any or all species of liiassivc cora1.s so damaged will in due course regenerate a covering of polyps in the damaged regions of the coloni.es. Budding of new polyps from the edges of the living coral tissue (Fi.g. 13) of such damaged colonies was not marked and. if regeneration occurs i-t niust be a slow process. Also, apart froni algae, sof-t corals (~i g . 14) and occasionally other species of hard corals were observed to grow on the dead areas o f t h e c o l o n i e s .
These organisms must compete f o r s p a c e w i t h p o l y p s from t h e o r i g i n a l c o l o n y .
A l s o , i t might b e e x p e c t e d t h a t p o r t i o n s of t h e s k e l e t o n l a c k i n g a p r o t e c t i v e c o v e r of p o l y p s would be exposed t o t h e a t t a c k s of b o r i n g organisms and i n v a s i o n by micro-organisms.
The p r e s e n c e of p a r t i a l l y k i l l e d c o l o n i e s of b r a n c h i n g and massive c o r a l s
I n o t h e r a r e a s ( e . g . a r e a s a t Green I s l a n d ~e e f ) s t a l k e d a l g a e s u c h as a s p e c i e s of t h e a l g a I ' u r b i n a r i a formed a c o v e r on t h e s k e l e t o n s of r e c e n t l y k i l l e d c o r a l s .
I n f o r m a t i o n on t h e s u r f a c e c o v e r of t h e a r e a s of r e e f s v i s i t e d i s g i v e n i n T a b l e 1 and T a b l e 2 .
I t i s a p p a r e n t t h a t i n 1970 and 1971 t h e l i v i n g h a r d c o r a l c o v e r i n a r e a s v i s i t e d
of t h o s e r e e f s which had been invaded i n r e c e n t y e a r s by A. p l a n c i was remarkably low when compared w i t h t h e h a r d c o r a l c o v e r of a r e a s of r e e f s ( e . g . seaward. s l o p e s of Iledley Reef and P o -t t e r ~e e f ) which had n o t been invaded by l a r g e numbers o f A . p l a n c i i n r e c e n t y e a r s .
On t h e o t h e r hand, i t was a p p a r e n t t h a t a l g a e and s o f t c o r a l s had p r o l i f e r a t e d on r e e f s d e v a s t a t e d by &. p l a n c i .
I n t h e main, s u r v i v i n g c o r a l c o l o n i e s were c o n f i n e d t o v e r y s h a l l o w w a t e r i n s i . t u a t i o n s exposed t o wave a c -t i o n ( e . g . 
An u n i d e n t i f i -e d g r e e n T u r b i n a r i a was a l s o prominent i n d e e p e r w a t e r on s u c h r e e f s and, i n some c a s e s a t l e a s t , c o l o n i e s of t h i s s p e c i e s had s u r v i v e d t h e s t a r f i s h i n v a s i o n s and had s p r e a d r a p i d l y o v e r s u r r o u n d i n g a r e a s .
The p r e s e n c e of p a t c h e s of M i l l e p o r a , P o c i l l o p o r a and T u r b i n a r i a s h o u l d be t a k e n i n t o a c c o u n t when i n t e r p r e t i n g t h e d a t a p r e s e n t e d i n T a b l e 2 . C c c a s i o n a l l y d u r i n g t r a n s e c t work t h e q u a d r a t f e l l on a n a r e a covered by c o l o n i e s b e l o n g i n g t;o one of t h e s e s p e c i e s and t h e mean f i g u r e f o r t h e l i v e h a r d c o r a l c o v e r on t h e t r a n s e c t i n v o l v e d r o s e markedly a s a r e s u l t .
Thus t h e f i g u r e of 1 5 . 6 % l i v e h a r d c o r a l r e c o r d e d i n T a b l e 2 f o r one t r a n s e c t a t Green I s l a n d stems from t h e f a c t t h a t one q u a d r a t sample of t h e 1 1 i n c l u d e d i n t h e t r a n s e c t i n c l u d e d a l a r g e p a t c h . o f M:i.llcpora.
Lilcewfise , t h e : f i g u r e o f 1 8 . 3 % ( T a b l e 2 ) f o r t h e l i v e h a r d c o r a l c o v e r o:f a n o t h e r t r a n s e c t a t G r e e n I s l a n d (~i g . 1 7 ) a n d t h e f i g u r e of 1 0 . 3 % f o r t h e l i v e h a r d c o r a l c o v e r o f a t r a n s e c t made a t A d e l a i d e Reef able 2 )
No.1~ a n d J o b . Brewer R e e f s a n d i t w a s n e g l i g i b l e a -t A r l i n g t o n Reef a n d some o f t h e a r e a s a t G r e e n I s l a n d Reef v i s i t e d .
Some r e c o l o n i z a t i o n w a s d e t e c t e d a t o t h e r a r e a s of Green I s l a n d R e e f , a n d a t t h e a r e a s of o t h e r r e e f s v i s i t e d (Gi-bson R e e f , F e a t h e r
R e e f , C a y l e y R e e f , Hall-Thompson R e e f , Adelai.de Reef a n d
1Cll:i.son ~e e f ) , b u t r c c o l o n i . z a -t i o n w a s marked o n l y a t t h e r e g i o n o f GiLbson. Reef v i s i~t e d . A l l t h i s i s r e f l e c t e d i n t h e f i . g u r e s f o r t h e numbe. of h a r d c o r a l . c o l o n i e s p e r p r i n t ( e c j u i v a l e n -t t o
a p p r o x . o n e m' of r e e f s u r f a c e ) g i v e n i n T a b l e 2 . Only t h e f i g u r e : f o r -the a r e a o f Gibson. Reef cxainined i s s i m i l a r t o th.oso f o r r e e f a r e a s whi.ch. I~a v c e s c a p e d s t a r f i~s l l . daina,o;e ( t h e a r c a s o f Eledley, P o -t t e r a n d Yaniacutta Reef l i~s t e d . i.n T a b l e 2 ) .
Among t h e c o~n~n o n e s t o f t l i e recolon:i.ze:rs were P o c i l . l o p o~-a d a m i . c o r n i s , S e r i a t o p o r a h y s t r i .~, S t y l o p h o r a ~> i s t i l l a t a , -
A c r o p o r a h y a c i . n t h u s , h, h u m i l i s , y a r i a b i -,
A. f o~?~c o s a , A. c u n e a t a and. A. eel-hinata, s p e c i e s o f I 2 o l ? i t e s a n d a n --- L,ar?;e numbers o:f r e c o l o n i z e r s s e t t l e d on t h e s l c e l e t o n s which w e r e sti.11 i~n 9it.u i n many r e e f a r e a s o f c o r a l c o l o n i -e s which h a d b e e n k i l l e d b y A . p l a l~c i . The s l c e l e t o n s of t a b u l -a r a c r o p o r e s , i.n p a r -L i c u l a~? , -p r o v i d e d s i t e s f o r s e t t l e m e n t by r e c o 1 . o n i z i . n~ p l a n u l a e (~i g .
0 ) . i -t w a s e v i d e n t t h a t many, i f n o t most;, o f t h e r e c o l o n i z e r s ~o h i c h h a d s e t t l . e d o n s u c h s l c e l e t o n s would b e l o s t b e c a u s e t h e s k e l e -t o n s would e v e n t u a l l y c o l l a p s e . T h i s h a d a l r e a d y o c c u r r e d i n some c a s e s ( e . g . a t Hal~l-Tiiompson Reef a n d A d e l a i d e ~e e f ) .
Tlie r e s u l -t s of -the s u r v e y s c a r r i e d o u t a t Green. I s l a n d Reef and F e a t h e r Reef s u p p o r t e d t h e t e n t a t i v e f i n d i n g s of P e a r s o n and Ehdean (1969) t h a t r e c o l o n i z a t i o n by h a r d c o r a l s of d e v a s t a t e d a r e a s of t h e s e r e e f s w a s i n p r o g r e s s b u t was n o t marked.
The a r e a s a t t h e s o u t h w e s t and west r e g i o n s of Green I s l a n d Reef examined were invaded by l a r g e numbers of A. p l a n c i i n 1961 and 1962 ( B a r n e s , 1 9 6 6 ) . It i s s i . g n i . f i c a n t t h a t o n l y s l i g h t r e c o l o n i z a t i o n was observed i n t h e s e a r e a s when t h e y were v i s i t e d i n 1970. L i k e w i s e , r e c o l o n i z a t i o n was o n l y s l i g h t a t a r e g i o n on t h e n o r t h w e s t s i d e when i t was v i s i t e d i n 1970.
I n d e e d , of t h e a r e a s examined a t Green Zsl-and r e c o l o n i z a t i o n was c o n s i d e r e d t o be marked o n l y i n s h a l l o w w a t e r a t t h e s o u t h e r n t i p of t h e r e e f f l a t a t Green Islanci
Reef and a t a n a r e a of a r e e f p l a t f o r m which l a y i n d e e p e r w a t e r a t t h e s o u t h e a s -t e r n . s i d e of Green. I s l a n d Reef.
I t i s noteworthy t h a t t h e s h a l l o w w a t e r a r e a a t tlie s o u t h e r n t i p of Green I s l a n d Reef i s a r e g i o n exposed t o c o n s i d e r a b l e wave a c t i o n and many of t h e c o r a l c o l o n i e s growing t h e r e had o b v i o u s l y escaped a t t e n t i o n from A. planci.. Al.so, a c o n s i d e r a b l e number of c o l o n i e s on t h e sEbmerged r e e f p l a t f o r m a t t1.1.e s o u t h e a s t e r n si.de o:T Green I s l a n d Reef had apparent1.y s u r v i v e d t h e A. p l a n c i i n v a s i o n . According t o i3arnes (1966) thi.s a r e a showed l i -t c e e v i d e n c e of h a v i n g been a t t a c k e d by A . p l a n c i when i.t was exam-ined i n August, 1966. A t F e a t h e r Reef r e c o l o n i z a t i o n by h a r d c o r a l s i n tl7.e f o u r a r e a s stu.dj.ed was s l i g h t . Bo-th a-t F e a t h e r Reef and a t Green I s l a n d a h i g h p r o p o r t i o n of t h e r e c o l . o n i z e r s had s e t t l e d on t a b u l a r a c r o p o r e s k e l e t o n s .
S o f t c o r a l s covered e x t e n s i v e a r e a s of Green I s l a n d Reef and F e a t h e r Reef.
Af-ter t h e b u l k of s t a r f i s h had d e p a r t e d from a r e e f r e s i d u a l p o p u l a t i o n s of s t a r f i s h were o b s e r v e d o c c a s i o n a l l y t o c o n t i n u e t h e d e s t r u c -t i . o n of h a r d c o r a l s .
For example, i n December, 1970 a r e s i d u a l p o p u l a t i . o n of s t a r f i s h was o b s e r v e d t o be attac1c:ing t b e few col.onies which had escaped d e s t r u c -t i~o n on t h e r e e f f1a.L a t T a y l o r Reef when t h i s regi.on Tias i~nvaded by l a r g e numbers of -A . p l a n c i . i.n Sep-tember, 1969 (Endean and.
S-tablum p r e c . p a p e r ) .
I n J a n u a r y , 1971 , s -t a r f i -s h . were observed. on t h e r e e f f l a t a t S l a s h e r s No.4 Reef a1;tacScing c o r a l s i n a n a r e a whi.ch a p p e a r e d t o have been d e v a s t a l ; e d by -A . p l a n c i some months e a r l i e r .
The s u r v i v i n g p o r -t i o n s o:C co1on:ies appare11tl.y damaged d u r i n g t h e earl.i.er i n v a s i -o n were b e i n g des-troycd (~i .~s .
21 , 22 and 23) . Speci.mens of A .
-p l a n c i a s small. a s 12 crrl i.11 d i a m e t e r were found among t h e a -k t a c k i n g s -t a r f i s h . Then t o o , a f t e r t h e clepar-Lure of tl?e b u l k of i~n v a d i n g s -t a r f i s h -the d e s t r u c t i o n o:F c o r a l i.11 shal.low wa-ter on t h e c r e s -t of a r e e f o r on -the -Lops of c o r a l p:i.m1acles may be c o n t i n u e d i n lnany c a s e s by s m a l l juveni.le s t a r f i . s l i which s e t t l e t h e r e from t h c pl-ank-ton. Tl?.cse juveniles a p p e a r -to relnaiii i n -these regi.ons f o r a p p r o x i r n a t c l y 12 months b e f o r e t h e y move i.nto o t h e r a r e a s (1i:ndean and Stabluiit p r e c . p a p e r ) . P o s s i b l y t h e s e young s t a rfish augment t h e n u~~i b e r s of specimens p r e s e n t i n t h e r e s i d u a l populati.ons of A . p l a n c i observed on some d e v a s t a t e d r e e f s . of i n t c r e s t was--tlie f a c t t h a t j u v e n i l e s t a r f i s h were found u n d e r s o f t c o r a l c o l~o n i e s n e a r t h e sand cay a t T a y l o r Reef on 2 5~5 . 7 1 .
DISCUSSION I n f o r m a t i o n on t h e p r e c i s e d a t e s when t h e r e e f s s t u d i e d c a r r i e d l a r g e numbers of A . p l a n c i and t h e p r e c i s e d a t e s when t h e s t a r f i s h d e p a r t e d from t h e s e r e e f s i s n o t a v a i l a b l e .
However, i t i s known t h a t i n f e s t a t i o n of Green I s l a n d Reef o c c u r r e d p r i n c i p a l l y d u r i n g t h e f i r s t h a l f of t h e 1 9 6 0 ' s w h i l e i n . f e s t a t i o n o f T a y l o r R e e f , r e e f s o f t h e S l a s h e r showed no s i g n s of h a v i n g been invaded by l a r g e numbers of A.
p l a n c i i n r e c e n t y e a r s .
Although most of t h e o t h e r r e e f s s t u d i e d d u r i n g t h e p r e s e n t j~n v e s t i g a t i o n c a r r i e d l a r g e numbers of A . p l a n c i when v i s i t e d d u r i n g 1966 ( p e a r s o n and Endean, 1 9 6 5 ) t h e c o n d i t i o n of t h e c o r a l c o v e r on most i n d i c a t e d t h a t l a r g e numbers of s t a r f i s h had been a c t i v e f o r a t l e a s t s e v e r a l months p r i o r t o t h e v i s i t s .
However, a v a i l a b l e i n f o r m a t i o n i n d i c a t e s t h a t t h e b u l k of t h e i n v a d i n g s t a r f i s h d e p a r t e d from
t h e s e r e e f s d u r i n g 1967 and 1968 and a l l appeared t o be f r e e of l a r g e numbers of A. g l a n c i by t h e end of 1 9 6 9 .
go i n f o r m a t i o n was o b t a i n e d duri.ng t h e Grit i n v e s t i g a t i o n o r d u r i n g an e a r l i e r s u r v e y (~n d e a n , 1969; P e a r s o n and Endean, 1969) t o s u g g e s t t b a t any r e e f i n t h e a r e a c a r r i e d l a r g e numbers of s t a r f i s h o r had been d e v a s t a t e d by s t a r f i s h p r i o r t o t h e 1 9 6 0 ' s . On t h e c o n t r a r y , i n f o r m a t i o n from many s o u r c e s ( s h e l l c o l l e c -t o r s , f i s h e r m e n , c h a r t e r b o a t o p e r a t o r s , d i v e r s ) i n d i c a t e d t h a t 8.
l a n c i w a s r a r e l y s e e n on t h e s e r e e f s and t h a t h a r d c o r a l s 2 -f l o u r i s h e d on t h e s e r e e f s p r i o r t o t h e 1 9 6 0 ' s . S i n c e t h e a p p r o x i m a t e d a t e s when r e e f s i n -the a r e a were devastated by A. p l a n c i a r e known and s i n c e some r e e f s were d e v a s -t a t e d a-l: d i f fe r e n t t i m e s from o t h e r s a n o p p o r t u n i t y t o s t u d y t h e sequence of e v e n t s d u r i n g t h e r e c o v e r y of d e v a s t a t e d r e e f s p r e s e n t e d i t s e l f .
It s h o u l d be n o t e d th.at h a r d c o r a l s on a l l p a r t s of a r e e f e x c e p t r e g i o n s of t h e r e e f c r e s t exposed t o s t r o n g wave a c t i o n
were u s u a l l y a t b a c k e d by i n v a d i n g A. p l a n c i . A l s o , massive a s w e l l a s b r a n c h i n g c o r a l s were a t t a c k e d .
Thus t h e d e s t r u c t i o n of h a r d c o r a l s on t h e r e e f s v i s i t e d which were invaded by -A.
p l a n c i d u r i n g t h e 1 9 6 0 ' s h a s been n~u c b more e x t e n s i v e and s e v e r e t h a n any c o r a l d e s t r u c t i o n known t o have been caused by t r o p i c a l s t o r m s i n t h e a r e a .
I n d e e d , i t would seem a r e a s o n a b l e a s s u m p t i o n t h a t t h e b u l k of a d u l t A . p l a n c i d e p a r t e d from such d e v a s t a t e d r e e f s p r i m a r i l y because-of a s h o r t a g e of r e a d i l y a c c e s s i b l e c o l o n i e s of t h e i r h a r d c o r a l p r e y .
Apart from marked changes i n t h e e x t e n -t o f t h e l i v e h a r d c o r a l c o v e r , i n t h e a l g a l c o v e r and i n t h e s o f t c o r a l c o v e r o f r e e f s invaded by A . p l a n c i which were s t u d i e d i.n t h i s and a p r e v i o u s i n v e s t i g a t i o n (~n d e a n and Stablum p r e c . p a p e r ) , marked changes i n t h e f i . s h populati.ons o f t h e s e r e e f s ap:pear t o have o c c u r r e d .
I n d e e d , i t i s l i k e l y t h a t d e s t r u c t i o n of -the b u l k of t h e h a r d c o r a l c o v e r of a p a r t i c u l a r r e e f w i l l be r e f l e c t e d i n marked changes i n t h e p o p u l a t i o n s o f a l l s p e c i e s p r e s e n t on t h e r e e f b e f o r e t h e s t a r f i s h i n v a s i o n s .
Recovery of a d e v a s t a t e d r e e f i s dependent e s s e n t i a l l y on
Such regrowth can stem from a n i n c r e a s e i n t h e mean s i z e of s u r v i v i n g undamaged c o l o l i i e s , r e g e n e r a t i o n and growth of damaged c o l o n i e s and s e t t l e m e n t and growth of new c o r a l c o l o n i e s .
However
.
a n a r e a of approximately 300 km i n f l a t p r o j e c t i o n and they a r e s c a t t e r e d over about 10000 km2 of s e a .
Because of t h e l a r g e a r e a s i n v o l v e d , because of t h e l i m i t e d time which c o u l d be d e v o t e d t o t h e s t u d y and because of t h e s m a l l number of p e r s o n n e l i n v o l v e d i t was n o t p o s s i b l e t o o b t a i n adequate q u a n t i t a t i v e d a t a
t o p e r m i t a p r e c i s e assessment of t h e e x t e n t and r a t e of t h e r e c o v e r y of 19 of t h e s e r e e f s from d e v a s t a t i o n by A. p l a n c i . However, t h e q u a n t i t a t i v e d a t a o b t a i n e d a r e i n accord w i t h v i s u a l e s t i m a t e s i n v o l v i n g much g r e a t e r a r e a s of r e e f s . A s c a n be s e e n from a s t u d y of t h e d a t a l i s t e d i n T a b l e 1 and T a b l e 2 t h e r e s u l t s of t h e s u r v e y a r e unequivocal. F i r s t , c o r a l c o l o n i e s growing i n s h a l l o w w a t e r i n h a b i t a t s exposed t o marked wave a c t i o n had f r e q u e n t l y s u r v i v e d t h e s t a r f i s h i n v a s i o n s b u t e l s e w h e r e t h e amount of s u r v i v i n g h a r d c o r a l was remarkably s m a l l .
I n d e e d , on some r e e f s ( e . g . Sudbury Reef, Howie Reef, E l l i s o n ~e e f ) d e s t r u c t i o n of t h e h a r d c o r a l c o v e r by A. p l a n c i was a l n~o s t t o t a l . Secondly, some o f t h e s u r v i v i n g c o r a l c o l o n i e s ( e . g . M i l l e p o r a s p e c i e s , P o c i l l o p o r a d a m i c o r n i s , a g r e e n s p e c i e s of ~u r b i n a r i a ) found i n deeper w a t e r of r e e f s from which s t a r f i s h d e p a r t e d some y e a r s ago, had p r o l i f e r a t e d and spread. over a d j a c e n t a r e a s . P a t c h e s comprised p r i n c i p a l l y o f c o l o n i e s of t h c s e s p e c i e s a r e a p p a r e n t on some a r e a s of some r e e f s .
No doubt t h e i r s p r e a d o v e r a r e a s of dead c o r a l slceletons s t i l l i n s i t u and over a r e a s of c o r a l r u b b l e has been f a c i l i t a t e d --by t h e absence of c o m p e t i t i o n f o r t h e a v a i l a b l e s u b s t r a t u m by o t h e r s p e c i e s of c o r a l .
T h i r d l y , even a f t e r t h e l a p s e of some y e a r s , recolonization by h a r d c o r a l s was g e n e r a l l y s l i g h t o r n e g l i g i b l e i n t h e r e e f a r e a s v i s i t e d .
I t i s p o s s i b l e t h a t v e r y sma1.l c o 1 o n i . e~ were overlooked b u t 't i s b e l i e v e d t h a t t h i s i s u n l i k e l y s i n c e i.n mos-t c a s e s r e c o l o n i z e r s a t t r a c t e d a t t e n t i o n b e c a u s e t h e y appeared a s s p l a s h e s o f c o l o u r amid t h e d r a b c o l o u r a t i o n of a d e v a s t a t e d r e e f .
F o u r t h l y , t h e r e h a s been a phenotnenal i n c r e a s e i n t h e a l g a l c o v e r and i n t h e s o f t c o r a l c o v e r of v a s t a r e a s of d e v a s t a t e d r e e f s . r e c o v e r y , a t l e a s t i n t h e a r e a s v i s i t e d .
It w a s a p p a r e n t t h a t t h e e x t e n t of r e c o v e r y o f t h e d e v a s t a t e d r e e f s v i s i t e d v a r i e d f r o m r e e f t o r e e f and f r o m o n e r e g i o n t o a n o t h e r of t h e same r e e f . A s m i g h t b e c x p e c t e d , r e e f s o n w h i c h s t a r f i s h w e r e s t i l l a c t i v c when v i s i t e d o r f r o m which s -t a r f i s h . h a d d e p a r t e d a fcw months p r i . o r t o a v i . s i t showed no
On t h e o t h e r h a n d , t h e r e a p p e a r e d -to b e a r e l a -t i o n s b : i . p b e t w e e n t h e r a t e of r e c o v e r y o f a n a r e a o f rcc:E a n d t h e e x -t e n t of c o r a l d e s t r u c t i o n i n tha-L a r e a c a u s e d by -the s -L a r f i s h i n i -t i a l l y , t h e more c o m p l e t e t h e i n i . t j . a l d c s -t r u c t i o n -t h e s l o w e r t h e r e c o v e r y a n d v i c e v e r s a . T h i s r a i s e s t h e p o s s i b i l i -t y t h a -t r e c o l o n i z e r s on a p a r t i . c u l a r r e e f a r e p r i n c i p a l l y t h e p r o g e n y of c o r a l c o l o n i e s on t h e same r e e : f w h i c h .have s u r v i v e d t1. O c c a s i o n a l l y , t h e -ti.ps a n d / o r p a r t s o f t h e b r a n c h e s o f b r a n c h i n g c o r a l s a n d p a r t s o f m a s s i v e c o r a l c o l o n i e s g r o w i n g i n d e e p e r r i a -t e r had s u r v i v e d and. t h e s e damaged c o l o n i . e s g a v e a c h a r a c L e r i s t i c a p p e a r a n c e t o a r e e f d e v a s t a t e d by A. p l a n c i .
F i s h . w e r e s p a r s e l y r e p r e s e n t e d among t h e a l g a l c o v e r e d . c o r a l s k e l -e t o n s .
A f t e r t h e l a p s e o f o n e t o two y e a r s c o r a l s k e l e -t o n s a p p e a r e d g r e y i s h r a t h e r t h a n b l a c k i s h and. some h a d be en^ f r a g m e n t e d o r d e t a c h e d .
The s k e l e t o n s o:? solnc b r a n c h i n g a c r o p o r e s h a d f o r m e d p i l e s o f r u b b l e and some t a b u l a r a c r o p o r e s had b r o k e n away f r o m t h e i r p o i n t s o f a t -t a c h m e n t t o t h e s u b s -t r a t u m . The g r o w t h o f s u r v i v i n g p o r t i o n s o f a c r o p o r e c o l o n i e s w a s p a r t i c u l a r l y rnarkcd a -t -thi.s s t a g e a n d some of t h e groru-th f o r m s assumcd were b i z a r r e .
F r e q u e n t l y a marked s p r e a d o f a l c y o n a r i a n s was i n e v i d e n c e by t h i s s t a g e a n d s o m e t i m e s v a s t a r e a s o f a r e e f i n cl . u d i n g t h e c o r a l s l c e l e t o n s s t i l l it? s i t u w e r e c a r p c t c d b y t h e s e s o f t c o r a l s . V i -t h i n -three t o f o u r y e a r s a:?-ker s t a r f i s h b a d d e v a s t a t e d some a r e a s o f r e e f r e c e n t l y s e t t l e d h a r d c o r a l s w e r e s e e n i n t h e a r e a s .
However, s p e c i e s d j~v e r s i t y was low.
The princi.pa1. A t -t h e same tirne -they a n d t h e o t h e r p i o n e e r r e c o l o ni z e r s n o t e d must b e p a r t i c u l a r l y t o l e r a n t o f t h e c h a n g e d eco-1.ogi.cal cond:i.ti.ons t h a t a r e follncl o n r e e f s w h i c h h a v e r e c e n t l y The a u t h o r s w i s h t o t h a n k D r . A . D . C r i b b o f t h c B o t a n y D e p a r tm e n t , U n i v e r s i t y of Q u o e n s l a n d f o r i d e n t i f y i n g t h e a l g a e c o l . l c c t c d a t S l a s h e r s No.1 Rccf a n d Mr. P . A l d e r s l a d e of t h e Zoology D e p a r t m e n t , U n i v e r s i t y of Q u e e n s l a n d f o r a s s i s t a n c e w i t h -t h e i.den-Li~fica-l;i.on o f h a r d . c o r a l coll.ectcc1 d u r i n g t1nj.s i n v e s t i g a t i o n . . w N l y i n g on f l o o r of west s i d e of lagoon a t Taylor Reef (May, 1971 ).
S t a r f i s h a r e known t o have been a c t i v e i n t h e a r e a i n 1969.
17 A patch o f a green s p e c i e s of T u r b i n a r i a p a r t i a l l y enclosed by a quadrat frame photographed on t h e s o u t h e a s t e r n s i d e , seaward s l o p e of Green I s l a n d Reef (November, 1970) .
